. Ornithine decarboxylase activity in mammary gland and liver of lactating rats in reponse to starvation and refeeding Experimental details are described in the text. Ornithine decarboxylase activity is expressed as pmol of CO, formed/h per mg of cytosol protein. The results presented are the means k S.D. of the numbers of determinations in parentheses.
Pups were weighed before the start of the experimental period and again at the end.
Mammary
Change in weight gland Liver of PUPS (%) Starved 24 decarboxylase and protein were measured as described previously (Brosnan et al., 1980) . Starvation for 24 h in the presence of the pups to maintain the suckling stimulus and prolactin secretion resulted in a decline in milk production, as shown by the fall in weight of the pups over the period (Table 1) . This decrease in milk synthesis was accompanied by a marked decrease in ornithine decarboxylase activity in mammary gland (Table 1 ). The activity of the enzyme in liver was low compared with that of the gland from fed lactating rats and did not alter significantly on starvation. Refeeding starved lactating rats with the normal chow diet for 2.5h resulted in a 7-fold stimulation of ornithine decarboxylase activity in liver, which is comparable with the increase previously found in male rats (Conover et al., 1980; M. E. Brosnan. unpublished work). In contrast, the activity of the enzyme in the mammary gland did not increase during the short period of refeeding (Table 1) . Work from our laboratory has shown that under these conditions the depressed rate of lipgenesis (measured with 3H,0) is returned to normal (Robinson et al., 1978) . However, milk delivery to the pups was not restored within 2.5h of refeeding, as indicated by the absence of an increase in pup weight ( Table 1) . The lactose content of the gland from refed rats was also considerably below that of the normal fed state [fed, 23.2 k 8.9 (1 3) pmollg fresh wt.; refed, 7.4 k 1.2 (5)l.
These experiments suggest that the activity of ornithine decarboxylase in mammary gland correlates with the alterations in milk production, but not necessarily with the synthesis of all the major components (lactose, lipid, casein) of milk. The finding that the hepatic activity of the enzyme responds more rapidly to refeeding than does that of the mammary gland raises the interesting question as to the signals which regulate the activity and the role of the enzyme in vivo. , 1973) in which the rate of gluconeogenesis from lactate was found to be 5-10-fold more rapid than from pyruvate. During gluconeogenesis from amino acids, the concurrent process of uricogenesis may supply cytosolic NADH. In birds the last two steps, the conversion of hypoxanthine into xanthine and of xanthine into uric acid, are catalysed by the NAD+-dependent enzyme xanthine dehydrogenase (EC 1.2.1.37). in contrast with uricogenesis in mammals, where these interconversions are catalysed by xanthine oxidase (EC 1.2.3.2) . These reactions could provide 2 mol of cytoplasmic NADH per mol of uric acid formed. An additional mol may be supplied via the metabolism of fumarate produced during the uricogenesis. The conversion of fumarate into oxaloacetate, before its amination to aspartate, could provide reducing equivalents via the action of fumarase (EC 4.2.1.2) and malate dehydrogenase (EC 1.1.1.37).
The hypothesis that uricogenesis may play a role in the supply of reducing equivalents for gluconeogenesis requires that the appropriate enzymes must be found in the cytosol. In mammals xanthine oxidase is a peroxisomal enzyme. We have therefore undertaken the subcellular localization of these enzymes in chicken liver by classical fractionation techniques. The following marker enzymes were used: lactate dehydrogenase (EC 1.1.1.27) for cytosol, NADPH: cytochrome c reductase (EC 1.6.2.5) for endoplasmic reticulum, glutamate dehydrogenase (EC 1.4.1.3) for mitochondria, b-glucuronidase (EC 3.2. I .3 1) for lysosomes and D-amino acid oxidase (EC 1.4.3.3) for peroxisomes. DNA was measured as a nuclear marker.
The distribution of xanthine dehydrogenase in the subcellular fractions coincided exactly with that of lactate dehydrogenase, and we conclude that this enzyme is entirely cytosolic. The distributions of malate dehydrogenase and of fumarase were bimodal, with about half of each enzyme occurring in the mitochondria and about half in the cytosol. The enzyme distributions therefore permit the speculation, illustrated in Scheme 1, that uricogenesis may supply the cytosolic NADH required for gluconeogenesis in chickens. By this mechanism 3 mol of NADH would be produced in the cytoplasm per mol of urate formed. Urate contains four nitrogen atoms, one of which is incorporated as the entire glycine molecule. The other nitrogen atoms are ultimately derived in vivo from amino acids and ammonia, and it may be calculated that sufficient cytoplasmic NADH is produced by uricogenesis to account for the requirements of gluconeogenesis. Dichloroacetate exerts significant effects on carbohydrate and lipid metabolism in man and experimental animals. Principal among its effects are the lowering of blood glucose in starvation and in diabetes. This effect is largely, if not exclusively, due to the fact that it activates pyruvate dehydrogenase (Whitehouse & Randle. 1973) . Dichloroacetate also suppresses fatty acid oxidation, an effect that could be due to the enhancement of carbohydrate oxidation via the activation of pyruvate dehydrogenase, but which could also be partly due to a possible direct effect on fatty acid oxidation. We have therefore examined the effect of this drug on the oxidation of various fatty acids by isolated rat heart mitochondria. The data in Table 1 show that dichloroacetate has no effect on the oxidation of palmitoyl-1-carnitine, and indeed only minor effects on the oxidation of a variety of acylcarnitines. In contrast, the oxidation of short-chain and medium-chain fatty acids was very appreciably inhibited. This effect was also evident when fatty acid oxidation was measured by following the conversion of ''C-labelled fatty acids into I4CO,. The data in Table 1 were obtained at high dichloroacetate concentrations. A 50% inhibition of octanoate oxidation occurred at 1 mMdichloroacetate.
Since short-and medium-chain fatty acids are activated intramitochondrially, we examined the effect of dichloroacetate on the activity of octanoyl-CoA synthetase from rat heart mitochondria. The enzyme was assayed by measuring the incorporation of labelled octanoate into octanoyl-CoA and removing unchanged octanoate by freeze-drying. DichloroVOl. 9 acetate was found to be a potent inhibitor of the enzyme. The present data provide no evidence for a direct effect of dichloroacetate on the mitochondria1 oxidation of the physio- 
